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Improving nutrition and physical activity
environments of family child care homes:
the rationale, design and study protocol of
the ‘Healthy Start/Comienzos Sanos’ cluster
randomized trial
Patricia Markham Risica1,2* , Alison Tovar3, Vanessa Palomo1, Laura Dionne1, Noereem Mena3, Kate Magid2,
Diane Stanton Ward4 and Kim M. Gans1,2,5,6

Abstract
Background: Early childhood is a crucial time to foster healthy eating and physical activity (PA) habits, which are
critical for optimal child health, growth and development. Child care facilities are important settings to promote
healthy eating and PA and prevent childhood obesity; however, almost all prior intervention studies have focused
on child care centers and not family child care homes (FCCH), which care for over 1.6 million U.S. children.
Methods: This paper describes Healthy Start/Comienzos Sanos, a cluster-randomized trial evaluating the efficacy of
a multicomponent intervention to improve nutrition and PA environments in English and Spanish-speaking FCCH.
Eligible child care providers complete baseline surveys and receive a two-day FCCH observation of the home
environment and provider practices. Parent-consented 2–5 year-old children are measured (height, weight, waist
circumference), wear accelerometers and have their dietary intake observed during child care using validated
protocols. FCCH providers are then randomly assigned to receive an 8-month intervention including written
materials tailored to the FCCH providers’ need and interest, videos, peer support coaching using brief motivational
interviewing, and periodic group meetings focused on either nutrition and PA (Intervention) or reading readiness
(Comparison). Intervention materials focus on evidence-based nutrition and physical activity best practices. The
initial measures (surveys, two-day observation of the FCCH and provider practices, child diet observation, physical
measures, and accelerometer) are assessed again 8 and 12 months after the intervention starts. Primary outcomes
are children’s diet quality (Healthy Eating Index), time in moderate and vigorous PA and sedentary PA during child
care. Secondary outcomes include FCCH provider practices and foods served, and PA environments and practices.
Possible mediators (provider attitudes, self-efficacy, barriers and facilitators) are also being explored. Process evaluation
measures to assess reach, fidelity and dose, and their relationship with dietary and PA outcomes are included.
Discussion: Healthy Start/Comienzos Sanos fills an important gap in the field of childhood obesity prevention by
rigorously evaluating an innovative multicomponent intervention to improve the nutrition and physical activity
environments of FCCH.
Trial registration: (# NCT02452645) ClinicalTrials.gov Trial registered on May 22, 2015.
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Background
Obesity among U.S. preschool aged children (2–5 years)
has nearly tripled over the last 30 years [1–6], which is of
concern, given that children who are overweight by age 5
are more susceptible to obesity later in life [7], leading to
serious health problems [8, 9]. An alarming 22.8% of preschoolers are overweight or obese [5], with low-income
and ethnic/racial minority children disproportionately affected [3–5, 10]. Healthy eating and physical activity during early childhood are critical for optimal health, growth
and development [11, 12], and poor diets and lack of
physical activity increase children’s risk for obesity and related health problems [13–44]. Unfortunately, diet and
physical activity patterns of preschoolers, especially
low-income and racial/ethnic minorities, often do not
meet national guidelines [26, 45]. Effective interventions
are needed to improve preschoolers’ food and physical activity environments and behaviors to prevent the development of obesity and related conditions.
Child care settings provide a valuable opportunity to
promote healthy eating and physical activity. More than
70% of preschoolers with working mothers are enrolled in
out-of-home child care, spend up to 40 h there a week,
and consume most of their daily calories while in care [4,
46–49]. Thus, interventions to improve the nutrition and
physical activity environments in child care settings are
greatly needed [12, 50–54], especially among providers
who serve low income, ethnically diverse families.
Among the few reported interventions conducted in
child care settings, most have been effective at improving children’s dietary, physical activity and screen-time
behaviors [47]; however, all of these studies were conducted in child care centers and none in family child
care homes (FCCHs), which care for 25% of US preschoolers [55]. FCCHs have different standards and environments than child care centers, and may not routinely
meet best practice guidelines for nutrition or physical
activity [31, 56]. Also, children enrolled in FCCHs may
be at increased risk for obesity compared to children in
center-based care [46]. Thus, obesity prevention interventions in FCCH are critically needed, especially in
homes that care for higher risk children. While one randomized obesity prevention intervention trial in FCCH
is underway in North Carolina [57, 58], results have not
yet been reported, and no studies have included
Spanish-speaking family child care providers (FCCP).
This paper describes the interventions, study protocols
and measures used in the ‘Healthy Start/Comienzos
Sanos’ study (hereafter called Healthy Start). Healthy Start
is an innovative multicomponent intervention that engages English and Spanish-speaking FCCPs to improve
their food and physical activity-related practices, the nutrition and activity environment of the FCCH, and improves
the diet, physical activity and screen-time behaviors of the

Page 2 of 20

2-to-5 year-old children in their care. We hypothesize that
FCCP receiving the Healthy Start intervention will have
greater changes in nutrition and physical activity practices
and environments compared with those in the control
group, which received intervention on reading readiness,
but no content on nutrition and physical activity.

Methods
Study overview, aims and hypotheses

Healthy Start is an ongoing cluster randomized trial with
plans to recruit 132 family child care providers (FCCPs)
who care for 2–5-year old children. The Specific Aims of
the study are to conduct: 1. Formative research to inform
the development and adaptation of the FCCH intervention; 2. A cluster-randomized trial to evaluate the efficacy
of the nutrition and physical activity intervention among
66 FCCP who receive the Healthy Start intervention and
66 demographically-matched FCCPs who receive a comparison intervention). Primary outcomes include children’s dietary quality, physical activity and sedentary
behaviors screen-time at FCCHs. Secondary outcomes include the food, physical activity and screen-time environments of FCCHs and the food and activity-related
practices of FCCP. Also to be explored are the relationships between outcome measures and the intervention
dose received by the FCCP; the relationship between outcome measures and potential mediating and moderating
variables; and the intervention’s effect on the body mass
index (BMI) of 2-to-5 year-old children in FCCHs.
Evaluations before and after the intervention include
phone and in-person surveys with the FCCP, two-day observations of the FCCH and children’s dietary intake as
well as accelerometer and anthropometric measurements
of children. After the baseline assessment, FCCH are randomized in matched pairs into either the nutrition and
physical activity Intervention group or a Comparison
group that receives literacy and reading readiness intervention. The Institutional Review Boards of Brown University, University of Rhode Island and University of
Connecticut approved all study procedures and materials.
A community advisory board is guiding the study.
Formative research

To inform the development of the intervention and
evaluation protocols, researchers conducted focus
groups with FCCPs in Rhode Island. The initial four
focus groups included 31 FCCPs; all participants were
Hispanic and Spanish speaking; most not born in the US
(97%) and nearly half (46%) had a high school degree or
less [59]. Providers discussed their perceptions and beliefs regarding what influences physical activity, screen
time, and dietary behaviors of the children in their care.
They also discussed their own nutrition, physical activity,
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and screen time practices while caring for children and
barriers to meeting best practice guidelines.
FCCPs reported feeling responsible for the health of the
children in their care. Although they were aware of the
importance of healthy eating and physical activity, implementing these practices was sometimes challenging. These
barriers included: costs of providing healthier meals, limited space in FCCHs to encourage more physical activity,
finding age-appropriate activities for the wide age range of
children in their care, and inappropriate parental beliefs
around nutrition and physical activity. Providers agreed
that having more resources, activity ideas, and trainings
around nutrition, screen-time and physical activity would
be helpful to support a healthier FCCH environment. The
importance of communicating with parents about healthy
eating and physical activity in the FCCH was also considered important [59].
An additional three Spanish-speaking focus groups (n = 15)
were held later in Rhode Island (RI) with Hispanic FCCPs
and one focus group was held in English (n = 5). Among
these four focus groups two-thirds spoke Spanish only,
and 43% had a high school degree or less. Findings were
similar to the first four focus groups conducted. The main
difference found was that English-speaking providers did
not feel that it was their place to change parents’ nutrition
and activity-related behaviors and that the child’s home is
separate from the child care environment. In contrast,
Spanish speaking providers felt like they could play a role
in helping to improve parent’s behaviors and the child’s
home environment. In addition, there were differences between the Spanish and English-speaking FCCPs in the
foods that they reported serving. English-speaking providers reported that they were more reluctant to use
spices because the children may not like them and they
were more likely to serve “kid foods” like chicken nuggets
and hot dogs than Spanish speaking providers who often
served Hispanic meals like rice and beans. English speaking FCCPs tended to live in areas with more indoor and
outdoor play space and more outdoor play equipment.
Thus, playing outside appeared to be a more regular practice in English-speaking than Spanish-speaking FCCH,
with the latter discussing the barriers of living on the second or third floor and needing to walk to a park. Also,
English-speaking providers were more likely to discuss
searching and using internet-based resources such as YouTube videos of dancing and songs for preschoolers. The
findings from all 7 focus groups informed the development of the nutrition and physical activity intervention to
address attitudes, beliefs and barriers expressed by the
FCCPs and also informed the development of the evaluation measures.
Prior to the start of the study, cognitive assessment
testing was conducted with all evaluation surveys to assess comprehension, terminology and culturally
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appropriateness. Six FCCPs from RI were recruited to
undergo individual cognitive assessment testing with a
bilingual study staff member. The phone baseline survey
and in-person baseline survey were each tested individually with two Spanish speaking FCCPs and one English
speaking FCCP. Staff members read questions in multiple formats, or asked questions to clarify participants’
understanding of specific word choices in the questions
or responses. Participants were also encouraged to ask
for clarification of any questions that were unclear. The
staff member also asked the participant to explain her
reasoning for the response choice she made. The information collected in these sessions was used to inform
final revisions to the baseline evaluation measures prior
to their use with study participants.
Recruitment
Provider recruitment

The following strategies are being used to recruit FCCPs
for the study: 1. Information sessions by research staff
members held at community organizations that provide
training and support for FCCPs. These organizations also
offer recruitment flyers and brochures to FCCPs who
come into their offices; 2. Meetings with the coordinators
of FCCP systems who then email study information to
FCCPs in their systems; 3. Recruitment sessions at conferences organized for FCCPs; 4. Direct mailings followed by
staff phone calls to licensed FCCPs whose contact information was available in state databases in Rhode Island
(RI), Connecticut (CT) and Massachusetts (MA); 5. Word
of mouth referrals from FCCPs already participating in
the study. Interested FCCPs are then contacted by research staff to complete a telephone eligibility survey.
Provider eligibility criteria

To be eligible for the study, participants must be a FCCP
within 60 miles of Providence, RI, have been operating a
FCCH for at least 6 months with plans to remain in
operation for at least 1 year; read and speak Spanish
or English; have a working phone; have at least one
2–5-year-old child in their care for at least 10 h per
week, and who eats at least one meal and one snack prepared by the FCCP during their time at the FCCH. In
addition, FCCPs cannot plan to close their FCCH for
more than 3 consecutive weeks during the year following
their enrollment in the study.
Outcome evaluation protocols and measures
Evaluation overview and randomization procedures

Evaluation measures are conducted with each FCCP at
baseline, with the same measures administered when the
8-month intervention is completed and again after 4
months (approximately 12 months after the intervention
begins). At baseline, eligible FCCPs complete the first
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part of the baseline survey on the telephone. Upon completion of this survey, time is scheduled for the project
field coordinator to conduct an in-person visit at the
FCCH. During this visit, the field coordinator completes
the enrollment process, which includes review of the
study protocols and expectations, completion of the informed consent and implementation of the second part
of the baseline survey. The field coordinator also leaves
written consent forms for the parents of the age-eligible
children in the FCCH. For a child to participate in the
evaluation, parents must give consent for their child to
have diet observed by project staff, wear an activity
monitor and/or undergo anthropometric measurement.
When at least one signed parent consent form is obtained giving permission for at least one of the measures,
the two-day observation is scheduled with the FCCH.
The two-day observation by research staff members includes measurement of the physical and social environment of the FCCH as well as children’s dietary intake.
During these visits, staff members also conduct anthropometric measures of the eligible children whose parents
consented. Consented children also wear accelerometers
during the 2 days to measure their activity. Evaluation staff
are blinded to group assignment to reduce measurement
bias. All measures are described in detail below.
Once FCCPs complete the entire baseline survey and
in-home observation, they are randomized into either the
Intervention or Comparison group. FCCPs are randomized in pairs matched based on their primary language
spoken and the number of eligible children within the age
range of 2–5 years in their FCCH. The data manager randomly assigns all participants to experimental groups
using a Microsoft Excel randomization function after
which participating providers are notified of their assignment by a phone call from the project coordinator. Evaluation staff members are not made aware of the
intervention group assignment during any aspect of data
collection preparation or conduct in the field. Participation
in the Healthy Start study, and all data collected through
observation or other means are stored in a secure, password protected network or in locked file cabinets.
FCCP surveys

The telephone and in-person surveys are conducted in either English or Spanish with the FCCP by trained interviewers and are recorded for quality assurance purposes.
Each survey lasts approximately 30 min. All interviewing
staff are trained in the use of computer assisted telephone
interviewing, which includes a structured set of questions
administered identically by each interviewer.
Demographics and other FCCP and FCCH characteristics
Demographic information collected includes gender, race,
ethnicity, age, marital status, country of origin, years in
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the U.S., languages spoken at home, household income,
household size, subsidized food program participation
(Child and Adult Care Food Program (CACFP), the Special Supplement for Women, Infants and Children (WIC)
and Supplemental Nutrition Assistance Program (SNAP)),
and education. We also query the years as a child care
provider, details about other workers at the FCCH, the
FCCH hours of operation, number of children cared for in
the FCCH overall and by age categories, racial and ethnic
proportions of the children, average number of hours children spent daily at the FCCH, languages spoken with the
children; FCCP’s use of social media, and intervention
video delivery preference (e.g. CD versus online link).
Attitudes The phone survey includes 13 questions to
assess provider attitudes about nutrition, physical activity, and screen-time in the child care setting. Providers
are asked to express their level of agreement on a
5-point scale (agree a lot, agree a little, neither agree nor
disagree, disagree a little, disagree a lot) with a series of
statements modified from Lanigan’s Child Care Provider
Healthy Eating and Activity Survey [60], our own survey
of child care providers [61, 62], and themes that
emerged from our focus groups.
Self-efficacy A series of 26 questions on the in-person
survey ask the providers how sure they are that they can
follow specific practices related to nutrition, physical activity and screen-time in the FCCH to which they respond
not at all, a little sure, sure, or very sure. Examples include
“how sure are you that you can let the children serve
themselves at mealtime?” and “how sure are you that you
can always praise and encourage the children for being
physically active?” These questions were developed for the
current project to align with the child care best practices
that informed intervention development.
Barriers & facilitating factors The in-person survey includes 32 questions derived from previous research projects [61, 63], a review of relevant literature, and our focus
group findings to assess possible barriers and facilitating
factors that might prevent or enable the FCCP to engage
in child care best practices related to nutrition, physical
activity and screen-time. The items are presented as statements with which the FCCP can express their level of
agreement (agree a lot, agree a little, neither agree nor disagree, disagree a little, disagree a lot). Examples of these
barrier/facilitating factors include, “You have enough time
to sit at the table with the children at meal and snack
times,” and, “If you let the children serve themselves, they
will waste too much food”.
Self-reported practices Twenty-six questions on the
phone survey were derived from the Physical Activity &
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Diet Behavior with Children in the Home questionnaire
[64], developed by Co-Investigator Ward and her team
to capture “potentially unobserved” provider nutrition
and physical activity practices during an intervention
study with FCCHs in North Carolina [57, 58]. Twenty-one questions include: the self-reported frequency of
practices (never, rarely, sometimes, often, very often, or always) related to role-modeling, self-regulation, using food
as a reward, screen time during meals, and praise and encouragement for healthy eating. Additional items assess
agreement (agree strongly to disagree strongly) with statements about seeking professional training and provider
communication with parents and children regarding
healthy eating and physical activity.
The phone survey also includes self-reported practice
questions modified from the validated Nutrition and Physical Activity Self-Assessment for Child Care (NAP SACC)
tool [65], which is based on best practice recommendations. Eight questions assess how often (per week, day, or
month) a provider offers fried meats, fried potatoes, other
fried foods, high-fat meats, sweets, salty snack foods and
100% juice. Final responses are calculated into frequency
per week. For juice, we also collect the typical amount offered each time. Two other questions ask how often providers lead planned nutrition education and physical
activity activities for children (rarely or never, 1 time per
month, 2–3 times per month, 1 time per week or more).
Two questions ask about the average daily minutes the
children spend watching TV and screen time on other devices. Also, three question sets ask if the provider shares
specific topical information with families about nutrition
(6 topics), physical activity (5 topics), and screen-time (3
topics) with response for each offered as yes or no. These
questions are used for evaluation purposes as well as to
create tailored intervention reports for FCCPs in the
Intervention group.
Questions to assess comparison group outcomes The
in-person survey includes 20 reading readiness questions
modified from Get Ready to Read’s Family Child Care
Literacy Environment Checklist. These questions ask the
FCCP the frequency (never, rarely, sometimes, often, always) by which they incorporate various literacy activities with children in their FCCH. The literacy practices
include playful use of words and writing, exposure to
new words, and reading with the children.
Two-day FCCH observation and child measurements
Upon completion of both the phone and in person survey, FCCPs undergo 2 days of observation and child
measurement in their FCCH at each evaluation time
point. The two observation days are scheduled at the
convenience of the FCCP, as well as anticipated
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availability of the consented children. Staff members arrange with the FCCP to arrive before the children eat
their first meal or snack at the FCCH. Observers position themselves in order to observe up to 3 children in
a convenient location to avoid interfering with the daily
routine. If more than 3 children are consented to participate, two or more research staff members conduct the observation. Observers leave the FCCH during the children’s
naptime and return to continue with observation until the
children leave the FCCH to go home. The observation includes the Environment and Policy Assessment and Observation (EPAO) and the Dietary Observation in Child
Care (DOCC). The EPAO was developed and validated by
Co-Investigator Ward and her team to evaluate observed
practices, environments, and policies within child care
centers and FCCHs that influence children’s nutrition,
physical activity, and sedentary behavior [66]. DOCC is a
reliable, valid visual observation technique for measuring
children’s dietary intake also developed by Co-Investigator
Ward and her team [67, 68].
During the two-day observation, research staff also
measure consented children’s height, weight, and waist circumference and place the accelerometers on the consented
children. All field staff conducting observations and measurements undergo rigorous training and certification.
Environment and policy assessment and observation
(EPAO) Food physical environment measures include
types and frequency of food and beverages available and
served and other physical supports for eating Food social
environment measures include FCCP feeding practices,
guidelines, encouragement, role modeling, nutrition
education offered to children and parents, and supportive or unsupportive behaviors related to healthy eating.
Physical activity and screen-time physical environment
measures include active and sedentary play opportunities
inside and outside; TV or videos in the room and used
by children or FCCP; types of active play equipment and
toys inside and outside; availability of play space inside
and outside, outdoor play time; and presence of posters,
pictures, books about active play. Social physical activity
and screen-time environment measures include FCCP
behaviors that are supportive or unsupportive of physical
activity and screen-time, and education to children and
parents about physical activity or screen-time.
The EPAO was adapted to reflect cultural differences
for the participant population based on formative research. For example, we added food items such as plantains, yautia, and yucca as starches in the “Potatoes”
section and “other sugary drinks” to the “Beverages” section to capture sugary homemade beverages. We also
added an “other fried foods” category to capture fried
foods such as empanadas that would not fit in the existing categories. We updated the EPAO to include all
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possible food items at every meal/snack because focus
group participants talked about sometimes feeding children more of a “dinner” meal as an afternoon snack or a
“breakfast” meal as a morning snack, if they were concerned about the children not eating those meals at home.
The observer records detailed notes about the environment and the FCCP’s behaviors as they relate to nutrition, physical activity and screen-time during the home
visit. Forms are reviewed for accuracy and completeness
by field staff, and then submitted to data staff for an
additional review. All forms are scanned for electronic
data capture with Teleform software, and verified again
for accuracy of the electronic data.

observation period, excluding nap time. At the start of
each day, research staff members place an accelerometer
on a belt around the waist of the consented children.
For most children accelerometers are worn all day, removed by research staff members before the child leaves
to go home. The accelerometer is worn during nap time
unless the child complains of discomfort, in which case
it is removed and put back on when the child wakes up.
Dr. Ward’s protocols and evidence-based guidelines for
accelerometer use in preschool children are followed
[68, 72–74]. After children have worn the accelerometer
for both observation days, the accelerometer data are
uploaded to an office computer for processing.

Dietary observation in child care (DOCC) Children’s
food intake is measured during the two-day observation
using the DOCC system [67]. Observation is the gold
standard for measuring children’s diets and is far more
accurate than recall by provider or child [69–71].
Trained and certified research staff observers visually
estimate and record the amount and type of foods and
beverages that FCCPs serve to each consented child at
meals or snacks. Foods not easily discernible are clarified
with the FCCP (e.g., type of milk, added fat, food preparation information and brand names). For more complex
recipes or mixed dishes, observers ask FCCPs for the recipe and preparation information. Observers carefully
watch the amount of food wasted (e.g., dropped or
traded, etc.). At the end of the meal or snack observed,
research staff estimate the amount of food remaining.
The amount of food consumed is estimated as the
amount served minus the amount wasted or remaining.
Food observation data is then entered into the Nutrition
Data System for Research (NDSR) (Nutrition Coordinating Center, (NCC), Minneapolis, MN) to calculate dietary outcomes. We check the validity and reliability of all
observers (field staff plus two Registered Dietitians
(PMR and NM) based on the techniques described by
the UNC team) [67]. The certification process includes a
lab component, during which the field staff must accurately estimate at least 80% of 20 measured portions of
typical child foods. After passing the lab certification
process, field staff must also achieve 80% inter-rater reliability with a “gold standard” observer in the field at a
FCCH. DOCC observers must pass the certification
process annually, as well as participate in structured
monthly practices, quarterly validity checks, and
semi-annual inter-rater reliability checks.

Anthropometric measurements of children Research
staff use standard techniques for measuring height,
weight, and waist circumference of consented children
[75]. The research staff member conducting measurements sets up equipment in a space visible to, but located away from the main activities. Children who
assent come to the area to be measured one at a time.
Height is measured using a SECA portable stadiometer
to the nearest 8th of an inch. Weight is measured using
a Tanita digital scale to one decimal place. Waist circumference is measured to the nearest 8th of an inch by
holding a standard tape measure around the child’s waist
parallel to the floor at the top of their right ilium according to the CDC NHANES protocol [76]. The series
of three measurements is repeated a total of 3 times and
averaged for each child.

Accelerometer measurement of children’s physical
activity The accelerometer is an objective measure of
children’s physical activity in the FCCH measuring the
amount of time each child spends in sedentary, light,
moderate, and vigorous activity across the 2-day

Training of field staff

Field staff members undergo an intensive multi-day
training in the lab to cover the instruments, observation
procedures, and record keeping for the EPAO by Dr.
Ward’s UNC team. Trainers use a comprehensive training manual and discuss example scenarios that might be
encountered. The lab training includes videos of different feeding practice scenarios to train the data collectors
on how to assess provider feeding practices. After the
in-house training, the staff members shadow an experienced observer for a day in an actual FCCH. Both the
experienced observer and staff trainee complete an independent full-day EPAO observation with record keeping.
After the observation, the staff trainee’s records are discussed with the trainer. EPAO certification is conducted
with field observers prior to independent data collection
with a requisite 85% agreement between each observer
and the gold standard observer. Field staff members
communicate weekly with the data manager via
in-person discussion, meetings, notes and emails to discuss any unusual scenarios and/or to revisit best practices for observations and form completion. Field staff
members also undergo training and certification for
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measuring anthropometrics and placing the accelerometer on children.
Healthy Start team registered dietitians (PMR and NM)
were trained and certified by Dr. Ward’s team to provide
training for the field staff on DOCC observation of children’s food intake. The DOCC training includes in-house
lessons on visual serving size estimation, proper food
measurement techniques, general observation techniques
and proper form completion. The training process typically
lasts several weeks before field staff members begin the
certification process according to the established protocol
[67]. As described above, validity is checked between observations compared with measured food portions. Reliability is assessed between the field observers with the,
“Gold Standard,” observer within our group (NM).
Financial incentives are provided to FCCP throughout the
study to compensate for their time and inconvenience for
evaluation measures. FCCP are provided with a $25 gift card
at every in-person survey meeting and $50 on the second
day of each two-day observation. Also, at the conclusion of
the study, FCCP are given $365 as an overall, “Thank you,”
for participation and for any possible disruption to their
business, for a total of $590 possible incentives.
Interventions
Theoretical framework

The Healthy Start intervention is informed by the social
ecological framework [77–81], which recognizes that behavior is affected by multiple levels of influence and that
interventions are most effective when they target
changes in intrapersonal, interpersonal (social), and environmental domains [77, 81–84]. The intervention
operates at all of these domains and is also informed by
Social Cognitive Theory (SCT), which defines behavior
as a dynamic and reciprocal interaction of personal factors, behavior and the environment [85–89]. The intervention targets key components of the SCT to change
FCCPs’ behavioral capability, self-efficacy, outcome expectations, and perceived social support, norms and barriers that will in turn lead them to improve their food
and activity-related practices and their FCCH’s environment to better support healthy eating and physical activity. Moreover, motivational interviewing used by the
support coaches, are expected to increase FCCP’s motivation and readiness to change as posited by Self Determination Theory [90, 91]. Positive behavior changes of
the FCCP are expected to result in changes to the environment of the FCCH that will in turn lead to improvements in children’s diet, physical activity and
screen-time behaviors. (See Logic Model in Fig. 1).
Intervention overview

For both the Intervention and Comparison group, the
eight-month intervention includes four components:
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support from a lay coach, tailored written materials, videos, and an in-person group meeting; however, the content is specific to experimental group. FCCPs are
assigned a lay support coach who has been trained in either the nutrition/physical activity (Intervention group)
or literacy/reading readiness (Comparison group) content. The intervention begins with an in-person visit at
the FCCH led by the support coach. The support coach
reviews with the FCCP an individually tailored written
feedback report generated by our computer-based expert
system based on the results of the baseline surveys and
observations. The coach then conducts brief motivational interviewing (MI), called motivational enhancement (ME) [92] with the FCCP. At the end of the ME
session, the FCCP selects topics to work on (1 for each
month, 8 in total).
Approximately 2 weeks after this in-person session,
the FCCP receives a newsletter in the mail and a 3–
6-min DVD (or emailed video link) with information related to the first topic selected. The newsletters are available in English and Spanish, written at a sixth-grade
reading level and designed to be interactive, with checkboxes and options for the FCCP to mark ideas they want
to try or to list new ideas. Approximately 2–3 weeks
later, the support coach calls the FCCP and again uses
ME to discuss progress, and to help the FCCP select the
next topic to work on. For the next 7 months, FCCPs
are sent a monthly newsletter and video based on the
topic they chose to work on that month. Support coach
ME-based phone calls follow each mailing. In addition,
group meetings are held approximately every 6 weeks
separately for the Intervention and Comparison groups
in a central public location. All participating FCCPs are
invited to attend these meetings, led by the support coaches, to discuss challenges and successes, learn a new
activity, and share a meal. Details are provided below
about each intervention component.
Support coach recruitment and training

A total of six support coaches work on the Healthy Start
project. All coaches are bilingual (English and Spanish)
community health workers with previous experience in
child care, education, nutrition, and/or child health.
Coaches were recruited through partnerships with the
Community Health Worker Association of Rhode Island
and Ready to Learn Providence and selected based on
their previous experience as community health workers
and their potential to learn and execute the intervention.
Support coach ME training sessions are conducted
over 16 h by a Brown faculty member with a PhD in
Psychology and extensive experience in health behavior
change and MI. Support coaches are trained on the general principles of ME, and then specific skill areas within
ME. The applied skills include open ended questions,
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Fig. 1 Intervention logic model

affirmations, reflections and summaries, active listening,
problem-solving, assessing readiness to make a change,
and handling resistance.
After being trained in ME, support coaches are then
chosen to work as coaches for either Intervention or
Comparison group depending on their background and
experience. Three coaches receive training on the best
practices related to nutrition, physical activity, and
screen-time for the Intervention group and three on the
best practices related to early literacy skills and reading
readiness for the Comparison group. Each group of coaches receives separate training on the specific topical
protocols for implementing the in-person intervention
visits and monthly phone calls with the FCCPs in their
assigned experimental group. The protocol includes
selecting a topic for the provider to work on, problem
solving/goal setting, assessing barriers, assessing readiness to make a change, and recording change talk
(DARN: Desire, Ability, Reason, Need) throughout the
session with the provider. In addition to classroom training, support coaches also conduct mock sessions both in
the classroom and at home. Sessions are recorded and
reviewed by the instructor. Mock practice continues
until minimum protocol standards are achieved. Support
coaches receive ongoing supervision, and monthly feedback and training related to ME skills from the clinical
psychologist to ensure that they follow protocols
throughout the study.
Nutrition and physical activity intervention components

Initial tailored report Based on data gathered from the
FCCP surveys and the 2-day observational assessment in
the FCCH, we created a computerized expert system

with algorithms that determine whether FCCPs meet a
variety of best practices derived from the NAP SACC assessment [65, 93, 94]. The computer algorithms compare
the FCCP’s current practices (based on baseline data) to
the best practices for 22 topic areas including specific
foods and beverages offered to the children, FCCP
feeding practices, mealtime environment, role-modeling,
encouraging healthy behaviors, physical activity opportunities, screen time limits, education provided to parents and children, and policies and parent
communication related to nutrition and physical activity.
The algorithm compares observed behaviors from the
EPAO to the best practice whenever possible. For example, the best practice for milk is that children ages 2
and older should only be served skim or 1% milk. The
algorithm determines that the FCCP meets the best
practice if the staff observer indicates that provider does
NOT serve 2% or whole milk at any meal or snack time.
However, because some best practices refer to a timeframe that goes beyond the project’s two-day observation period, both observation and self-report data from
the survey questions are used in the algorithm for certain best practices. For example, the best practice for
juice intake is to limit 100% fruit juice to no more than
two 4–6 oz servings per week. The algorithm determines
that the FCCP meets the best practice if the staff observer indicates that the total amount of 100% fruit juice
served to a child across the 2 days of observation does
not exceed 12 oz; AND the amount of 100% fruit juice
that the provider reports serving the children does not
exceed 12 oz per week (See Table 1).
The computerized expert system uses the algorithms
for the 22 topics to generate an individually tailored
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Table 1 Best practices from NAP SACC and algorithm for meeting best practices based on survey responses and/or EPAO data
Domain

Best practice

Requirement to meet best practice

N = Newsletter
V = Video

Water

Make drinking water available for
children at all times.

Staff observer indicates that children have selfservice access to water in the FCCH (including
from filled cups that are always accessible)

Water

Drink Water!

Water

Prompt children to drink water during
each indoor and outdoor play time.

Staff observer indicates that provider reminds
children to drink water at least once during every
outdoor play time and every active indoor play time.

Juice

Limit 100% fruit juice to no more than
two, 4-6 oz. servings per week.

Staff observer indicates that the total amount of
100% fruit juice served to a single child across
the 2 days of observation does not exceed 12 oz;
AND the amount of 100% fruit juice that the
provider reports serving the children does not
exceed 12 oz per week.

Juice

Juice

Juice

Only serve 100% fruit juice that has no
sugar added.

Staff observer indicates that provider does not
serve juice that is less than 100% fruit juice at
any meal or snack time.

Milk

Children ages 2 and older should only
be served skim or 1% milk.

Staff observer does NOT indicate that provider
serves 2% or whole milk at any meal or snack
time.

Milk

Milk

Milk

Never serve flavored milk (milk with
chocolate or strawberry syrup, or with
added sugar).

Staff observer does NOT indicate that provider
serves flavored milk at any meal or snack time.

Sugary Drinks

Never serve sugary drinks.

Staff observer does NOT indicate that provider
serves sugary drinks (e.g. fruit flavored drink,
lemonade, sports drink, soda, sweetened tea, or
homemade drink with added sugar) at any meal
or snack time.

Sugary Drinks

Sugary Drinks

Vegetables

Offer children vegetables two or more
times a day.

Staff observer indicates that provider offers
vegetables at more than one meal or snack time
on each observation day.

Vegetables

Vegetables!
How you can
serve more

Vegetables

Don’t prepare vegetables with added
fat. Small amounts of vegetable oil is
the healthiest option.

Staff observer does NOT indicate that vegetables
are fried or prepared with lard, butter, margarine,
or cheese sauce at any meal or snack time.

Fruit

Offer children fruit two or more times a
day.

Staff observer indicates that provider offers fruit
at more than one meal or snack time on each
observation day.

Fruit

Fruit!

Fruit

Never serve fruit in syrup or with added Staff observer does NOT indicate that fruit served
sugar.
at any meal or snack time was canned in syrup
or sweetened with added sugar.

Whole Grains

Offer children high fiber, whole grain
foods two or more times a day.

Whole Grains

Whole Grains

Snack Foods

Limit offering children sugary, salty, or
Staff observer indicates that the provider does
Healthy Snacking
fatty foods to less than 1 time per week NOT serve crackers, pretzels, chips, dessert items,
or never.
sugary cereal, granola bars, pastries, or Poptarts at
any meal or snack time; AND the provider reports
serving such items less than once per week.

What are
Healthy Snacks
for Children
More Healthy
Snack Ideas

High-fat meats

Limit serving high-fat meats to less than Staff observer indicates that the provider does
High Fat Meat
1 time per week or never.
NOT serve bacon, ham, hot dogs, bologna,
salami, regular sausage, or other high-fat meat at
any meal or snack time; AND the provider reports
serving such items less than once per week.

Healthy Meat
Options

Fried and
Limit offering children fried or pre-fried
Pre-Fried Foods foods to less than 1 time per week or
never.

Staff observer indicates that FCCP offered a
whole grain food (including whole grain breads,
pastas, cereals, crackers, and granola bars) two
or more times daily on both observation days
(at any combination of morning meal, morning
snack, lunch, and afternoon snack)

Staff observer indicates that the provider does
NOT serve fried meat, fried potatoes, or other
fried foods at any meal or snack time; AND the
provider reports serving such items less than
once per week.

Fried Foods

How to Avoid
Fried Foods
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Table 1 Best practices from NAP SACC and algorithm for meeting best practices based on survey responses and/or EPAO data
(Continued)
Domain

Best practice

Requirement to meet best practice

N = Newsletter
V = Video

Mealtime
Environment

Always sit at the table and eat with the
children.

Staff observer indicates that FCCP sat with the
children “a lot” at every observed meal on both
days (morning meal, morning snack, lunch, and
afternoon snack)

Mealtime
Environment

Mealtime
Environment

Teach children how to serve themselves Staff observer selected EPAO option that
or, in the case of older children, allow
“children served themselves most or all foods,
them to serve themselves.
and decided what size portions to take” at every
observed meal and snack time. This best practice
could still be met if a staff observer indicated for
a given meal that “food was brought from
home” or that “children served themselves most
or all foods, and decided what size portions to
take. Provider served fruits and/or vegetables”.

Self-Regulation

Always ask children if they are full
before removing an unfinished meal or
snack plate.

Staff observer indicates that provider never removes Self-Regulation
an unfinished plate without asking a child if they
are full at any observed meal and snack time.

Self-Regulation

Always ask children if they are hungry
before serving more food.

Staff observer indicates that provider serves
seconds only after a child requests them and
after asking if child is still hungry “a lot” at every
observed meal and snack time where seconds
are served.

Self-Regulation

Never pressure children to eat more
food than they want.

Staff observer indicates that provider never
required a child who ate less than half of a meal
or snack to sit at the table until they cleaned
their plate at any observed meal or snack time.

Self-Regulation

Do not use food or sweets as a reward
or reward children for finishing their
plate.

Staff observer indicates that provider never uses
food or sweets as a reward or rewards children for
finishing their plate at any meal or snack time.

Role Modeling

Enthusiastically role model eating and
drinking healthy foods

Staff observer indicates that provider
enthusiastically role models eating and drinking
healthy foods a little, sometimes, or a lot at 75%
or more of observed meal and snack times.

Role Modeling

Always participate in indoor physical
activity with the children.

Staff observer indicates that provider plays
actively with children an average of “a lot” during
morning and afternoon observed indoor
playtime across both observation days.

Role Modeling

Always participate in outdoor physical
activity with the children.

Staff observer indicates that provider a) joins
children in a game, b) plays with children, and c)
joins a chasing/running game with children an
average of “a lot” during morning and afternoon
observed outside time across both observation days.

Role Modeling

Do not model sedentary behavior.

Staff observer indicates that provider does not
watch any TV or use other screen time during
observation period.

Role Modeling

Encouragement Always prompt and praise children for
trying new or less preferred foods.

Encouragement
Staff observer indicates that provider prompts
and praises children for trying new, less preferred,
or healthy foods a little, sometimes, or a lot at 50%
or more of observed meal and snack times.

Encouragement Always prompt and praise children for
being physically active.

Staff observer indicates that provider a) praises a
child for being physically active at least “a little”
and b) prompts children to increase their
physical activity at least “a little” each observed
morning and afternoon.

Nutrition
Education

Lead a planned nutrition education
lesson one or more times per week.

Provider reports leading a planned nutrition
education lesson at least once per week.

Nutrition
Education

Talk with children informally about
nutrition and healthy eating as often as
possible.

Staff observer indicates that provider talks with
children informally about nutrition a little,
sometimes, or a lot at every observed meal and
snack time.

Mealtime
Environment

Hungry or Full:
Paying attention
to Our Bodies

Be a Role Model

Encouragement

Nutrition
Nutrition
Education Activities Education:
Teach Explore
Eat!
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Table 1 Best practices from NAP SACC and algorithm for meeting best practices based on survey responses and/or EPAO data
(Continued)
Domain

Best practice

Requirement to meet best practice

N = Newsletter
V = Video

Parent
Provide families with information on
Communication child nutrition to help them continue
healthy practices at home.

Provider reports sharing information with families Parent
about child nutrition topics, including 1) types of Communication
foods and drinks children should eat, 2)
recommended serving sizes, 3) the importance of
serving a variety of foods, and 4) a healthy
mealtime environment.

Parent
Provide families with information on
Communication children’s physical activity to help them
continue healthy practices at home.

Provider reports sharing information with families
about child physical activity topics, including 1)
the amount of time children should spend being
physically active, 2) encouraging children to be
physically active, 3) limiting long periods of
seated time, 4) the amount of time children
should spend playing outdoors, and 5) using the
outdoors to encourage children’s active play.

Parent
Provide families with information on
Communication children’s screen time to help them
continue healthy practices at home.

Provider reports sharing information with families
about child screen time topics, including 1) the
amount of screen time children should have, 2)
why it’s important to limit screen time, and 3)
activities children can do instead of screen time.

Physical Activity Provide children with 90 min or more of Staff observer records 90 min or more each day
indoor or outdoor play PA each day.
during which time children engage in activities
at least as intense as walking or marching.

Parent
Communication

Physical Activity

Physical Activity
for All Seasons

Adult Led
Provide children with 45 min or more of Staff observer records 45 min or more each day
Physical Activity adult-led physical activity each day.
during which time an adult leads children in
physical activity.

Adult Led Physical
Activity

Adult-Led Play

Sedentary Time Limit the time children are asked to
remain seated on any occasion to less
than 15 min at a time.

Staff observer does not indicate any occasion
when children are required to sit for more than
15 min at a time during the 2 days of
observation.

Sedentary Time

No Video

Screen Time

Limit children’s screen time to less than
30 min per week.

Staff observer records less than 30 min of
children’s screen time across both observation
days; AND the amount of children’s screen time
that the provider reports allowing is less than 30
min per week.

Screen Time

Screen Time

TV at Meal
Time

TV is never on during mealtime or snack
time.

Staff observer indicates that children do not use
the TV or other screen device during any
observed meal or snack time.
Physical Activity
Education

Physical Activity
Education:
Teach Explore
Move!

Policies

Policies for Your
Childcare

Physical Activity Provide children with 60 min or more of Staff observer records 60 min or more each day
outdoor play each day.
during which time children spend outdoors.

Physical Activity Lead planned physical activity class one
Education
or more times per week.

Provider reports leading a planned physical
activity lesson at least once per week.

Physical Activity Talk with children informally about the
importance of physical activity.
Education

Staff observer indicates that provider talks with
children about the importance of physical activity
at least “a little” at any time during the
observation days.

Policies

Staff observer indicates that provider has written
policies about nutrition, physical activity, and
screen time in place for their FCCH.

Establish a set of nutrition and physical
activity policies in place for your child
care. Share these policies with parents
so they understand the practices in
your child care.

feedback form for each FCCP. If the FCCP currently
meets a best practice, a green check mark is shown on
the feedback form as a positive sign of success in that
area. If the FCCP does not currently meet the best practice for an item, the space is left blank on the form, indicating an opportunity for improvement. For example,

the “Whole Grains” topic area consists of a single best
practice – to offer children whole grain foods 2 or more
times each day. If the staff observer indicates that the
FCCP offered a whole grain food two or more times
daily on both observation days (at any combination of
meal and/or snack) they receive a green check mark on
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the tailored feedback report. This feedback report is provided to the FCCP during the initial home visit with the
support coach. See example of a tailored feedback report
in Additional file 1: Figure S2.
Initial home visit with support coach

During the first in home session, the support coach reviews the tailored feedback form with the FCCP. Then,
using the ME protocol, the support coach identifies the
FCCP’s readiness to make a change, helps the FCCP set
a goal related to one topic, identifies potential barriers to
completing the goal, and discusses plans to overcome
those barriers. The FCCP also documents her level of
motivation and confidence to make this change (on a
scale of 0–10). Throughout each of these steps, the support coach creates a collaborative environment that is
supportive of the FCCP’s own autonomy and
self-efficacy. The support coach listens to the FCCP’s responses and reflects back the change language that she
hears the FCCP say.
The support coach documents the results of the session on a data form including the topic the FCCP chose
to work on, the specific goal for the topic, any stated
barriers to achieving the goal, the FCCP’s level of motivation and confidence for achieving the goal, and any,
“change talk,” the support coach heard during the conversation about the FCCP’s readiness and reasons to
make the change. The coach also records the date and
time of the phone call for the following month. This
process is repeated each month for 7 additional months
during the monthly phone calls with the FCCP and support coach See Support Coaching by Phone.
At the end of the visit, the Intervention group FCCPs
receive a set of active play toys to use with the children,
including “pool” noodles, hula hoops and foam hoop
holders, a tunnel, bean bags, soft balls, feather-light balls,
and plastic colored spots. The toys are also accompanied
by a set of videos and activity cards that demonstrate activities utilizing the toys.
Tailored newsletters

For each of the 8 months of the intervention period, participants receive a tailored newsletter covering a different theme based on the topic areas they selected during
the initial home visit and/or the phone coaching sessions
and the content of those conversations. The first newsletter packet, mailed 1–2 weeks after the in-person visit,
begins with a cover letter that is individually tailored
with the name of the FCCP, the name of their support
coach, the FCCP’s topic choice (chosen during the support coach home visit) and the FCCP’s current practices
related to this topic (based on data taken from the surveys and/or observation). This tailored letter also reminds the FCCP of the time for their upcoming
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scheduled support coach call, and includes a brief description of the FCCP’s expressed barrier, goal for the
month, and comments gathered from the last conversation with their support coach. The rest of the newsletter
packet includes 4–5 pages of content about the FCCP’s
chosen topic (See main topics in Table 1). If the FCCP
mentioned a barrier related to this topic during the conversation with the coach, they also receive a barrier page
providing suggestions on how they might overcome the
barrier. Barriers covered in newsletters include those
most commonly mentioned in our formative research
including time, cost, taste, anticipated mess, resources
needed and others. (See an example newsletter in Additional file 2: Figure S3).
Videos

Along with the mailed newsletter, FCCPs also receive a
short, 3–5-min video related to their chosen topic with
audiovisual content in the language of their choice (English or Spanish). The videos show actual FCCPs demonstrating best practices with the children in their care
with simple, straight-forward tips and explanations for
making changes. Segments include: testimonials from
other FCCPs, cooking demonstrations of healthy recipes,
scenarios displaying problem-solving, and demonstrations of activities to do with children. FCCPs choose to
receive the videos in one of three ways: 1) A mailed
DVD; 2) An emailed link to view the video online; 3) A
text message containing a link to view on their
smartphone.
Support coaching by phone

After receiving their first tailored newsletter, FCCPs receive monthly phone calls (approx. 20–25 min) with
their support coach for the next 7 months. At the start
of each phone call, support coaches ask if the FCCP received their newsletter and video, and if they read or
watched the material. Then, the support coach again
uses the ME approach to discuss thoughts and concerns
and to check in on the FCCP’s progress in completing
their goal and assist in addressing barriers. The FCCP
also selects a new topic for the next month, establishes a
goal and discusses possible barriers. The support coaches again listen for “change talk” from the FCCP including reasons they want to make a change. The
support coaches document the conversation on a data
form, including notes about the completion of goals for
the previous month, responses about the usefulness of
the previous newsletter and video (from a scale of very
useful to not at all useful), the selected new topic, and
associated goal, barriers, change talk and motivation and
confidence (on a scale of 0–10). This data form is then
incorporated into the computerized expert system to
generate the next tailored mailing (cover letter,
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newsletter and video) to be sent to the FCCP. All phone
calls between the FCCP and the support coach are recorded for quality assurance purposes.

as well as effect evaluation of outcome and behaviors to
assess changes in primary, secondary and exploratory
outcomes.

Group meetings

Process evaluation and analysis

Support group meetings are held approximately every 6
weeks at a local community location such as a library or
church. FCCPs in the Intervention group are invited to
attend the meetings led by the Intervention group coaches. The meetings, which last approximately 90 min, include a light meal and demonstration of an activity
related to nutrition and/or physical activity education
that FCCPs can do with the children in their care. The
meetings also serve as a time for social support where
FCCPs discuss challenges and solutions they face while
working on different monthly topics. Support coaches
are present and lead the activities, but mainly serve as
facilitators.

Process evaluation measures assess participant satisfaction and fidelity of intervention delivery, including staff
adherence to intervention protocols and dose of the
intervention received by participants.

Intervention components for the comparison group

FCCPs randomized into the Comparison group receive
the same intervention components, dose and intensity as
those in the Intervention group, except the content is related to reading readiness and early literacy skills. As
with the Intervention group, the Comparison group
components include the tailored feedback form, the
in-person home visit and seven monthly calls from the
support coach using ME, 8 tailored newsletters and videos mailed monthly, and the group meetings (approximately every 6 weeks), with content related to reading
readiness and early literacy skills rather than nutrition
and physical activity. The FCCP selects which of eight
intervention topics related to reading readiness they
want to work on each month and when they hope to
begin. As with the intervention group, they get a packet
starting with a tailored cover sheet, however, they do not
receive individually tailored content within the newsletter packet nor barrier pages. The intervention content
was adapted from the Reading Rockets and Coloring
Colorado curriculum materials [95–97]. Materials were
reviewed and revised as needed by experts in early childhood education at the University of Connecticut. Topics
for the newsletters and videos include why reading is important, getting ready to read, reading aloud, wordless
picture books, building vocabulary, early writing skills,
interactive play, and creating a home library. Instead of a
set of activity toys, FCCPs in the Comparison group receive a set of 10 books including 3 wordless pictures
books. FCCPs can choose to receive books in English
and/or Spanish.
Evaluation and analysis

The Healthy Start evaluation includes process evaluation
measures to assess intervention delivery and satisfaction

Participant satisfaction Participant satisfaction is
assessed on the 8- and 12-month follow-up surveys.
Questions assess the perceived helpfulness of all intervention components including the support coach, videos, newsletters, group meetings, toys and toy video and
activity cards (or books for the Comparison group).
Questions also include how much the providers feel that
the newsletters were created just for them and were easy
to read and understand. FCCPs are also asked how well
the support coach helped them to make changes in their
FCCH and respected efforts to improve their FCCH.
Providers in both groups are asked what they liked most,
what they liked least, and how the Healthy Start program can be improved. They are also asked to list
changes they have made in their FCCH and changes to
their own nutrition, physical activity, or screen time
habits because of the Healthy Start program. In addition
to the survey questions FCCPs who attended the group
meetings fill out a brief evaluation form at the end of
the session, which queries helpfulness and usefulness of
the sessions, what they liked about the group meeting,
possible improvements to be made, and convenience of
the location and time.
Fidelity Adherence to the intervention protocol is measured in several ways. Project staff track mailings of the
newsletters and videos as well as implementation of
group meetings. Attempts to connect with FCCP as
scheduled are recorded by support coaches; these logs
are used to assess coaches’ effort to connect with FCCPs.
Support coaches also complete forms to document what
was discussed on each call. Support coaches record all
phone calls; at least 10% of the recordings with FCCPs
are reviewed to assess ME skills and fidelity with subject
content.
Dose is measured as the number of newsletters and
videos read and watched, group meetings attended, and
toys/books used as reported by FCCP on the 8- and
12-month surveys. Additionally, the software used to
send video links to FCCP via email or text tracks if the
link was clicked; the website that hosts the videos online
also tracks how many times a video is watched by the
FCCP. Support coach call tracking records enumerate
attempts to reach FCCP and call completions, as well as
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the length of each completed call. Support coaches or staff
members facilitating group meetings record FCCP attendance. Additionally, providers are asked about any additional training they received outside the study related to
nutrition or physical activity to evaluate potential contamination between comparison and Intervention groups.
Process evaluation data will be quantified as counts and
proportions for each intervention component. Relationships between intervention dose and outcome measure
changes will be studied using linear regression models.
Effect evaluation and analysis

Sample size considerations The proposed final sample
size of 60 FCCHs per experimental group with 3 children per site was chosen to detect differences in primary
outcomes consistent with changes found in our Healthy
Homes, Healthy Families pilot study, as well as effect
sizes in Dr. Ward’s and other published research in child
care centers [47, 49, 93, 98]. We anticipate that our proposed final sample of 60 FCCHs per condition with
power of 0.8 or greater and alpha of .05 will allow for
detection of effect sizes of at least 0.25 serving of fruits
and vegetables per day and 3 oz of 100% fruit juice or
sugary beverage, as well as increase of 2.1% time in moderate/vigorous physical activity or 2.2% screen-time. To
account for expected attrition of 10%, we will recruit 66
homes in each experimental group (total n = 132).
Exploration of group assignment

Demographic and other baseline characteristics will be
compared between groups to confirm that the random
assignment resulted in statistically similar groups. Any
variables found to be different between groups at baseline will be included in final models. Child-level outcomes will be adjusted for clustering at the FCCH level
using generalized estimating equation (GEE) models
with exchangeable correlation matrices.
Primary outcomes Our primary outcomes are changes
in children’s dietary quality and changes in children’s
physical activity. Dietary quality is measured using the
2015 Healthy Eating Index (HEI) score, which is calculated based on data collected during the two-day observation using the DOCC. DOCC data collected in the
field are reviewed for completeness and entered into the
NDSR. The NDSR data are then inputted into Statistical
Analysis Software (SAS) (SAS Institute, Cary, NC) to
calculate HEI component scores and total HEI-scores.
The HEI components scores include total fruit, whole
fruit, total vegetable, dark green and orange vegetables
and legumes, total grain, whole grain, milk, meat and
beans (adequacy) and saturated fat, sodium, added
sugars, and solid fats (moderation). These components
are derived using established scoring methods written as
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publicly available USDA SAS codes [68]. SAS codes add
food group equivalents and divide over 1000 cal, creating
a normalized variable per adequacy or moderation component. Adequacy components are positively scored,
where a higher intake results in an increased score, while
moderation components are reversed scored, where a
lower intake results in an increased score. Total HEI
scores are generated by combining adequacy and moderation scores for a maximum score of 100.
Children’s physical activity is measured using accelerometer data. After being removed from the children in
the FCCH, accelerometers are brought back from the
field and entered into the computer to be scored in
batches with the Actilife software (Actigraph [99]), using
appropriate cut points and energy expenditure formulas
for 2–5 year old children. [100, 101]. Time filters are applied based on the times that field staff record affixing
and removing the accelerometers each day, as well as
the times the children begin and end their naps with or
without wearing the device. Scored data files describe
the amount of time each child spends in sedentary, light,
moderate, and vigorous activity across the 2-day observation period, not including naptime.
Secondary outcomes Secondary outcomes include
changes in FCCH practices from the pre-post surveys
and the EPAO and changes in FCCH nutrition and activity environments from the EPAO. This analysis will
assess the overall EPAO nutrition score and subscales
created by the UNC originators of the tool [102].
Exploratory outcomes Using measured height and
weight, changes in children’s BMI and BMI z score and
BMI percentile will be calculated for children at all
time-points. We will look at both mean values and
at-risk categories based on CDC guidelines [103].
Changes in waist circumference will also be assessed and
compared to estimates for normal and at-risk categories.
Analysis plan

Initially, descriptive statistics will be used to summarize
the variable and detect outliers, data entry mistakes and
missing values, including exploratory graphical techniques. The normality of the distribution of primary and
secondary outcomes, both in their original and transformed state (if necessary), will be examined with a normal probability plot. Demographic and other baseline
characteristics will be compared between groups to confirm that the random assignment resulted in statistically
similar groups. Any variables found to be different at
baseline will be included in adjusted models. Child-level
outcomes will adjust for clustering at the FCCH level
using GEE models with exchangeable correlation matrices. We will explore the assessment of the intervention’s
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effectiveness at changing the HEI, physical activity, sedentary behavior variables, and exploratory measures of
BMI and BMI z score by experimental group using Analysis of Co-Variance (ANCOVA).
Potential mediators and moderators

Potential mediators include FCCP attitudes, beliefs, perceived barriers and self-efficacy measured on the pre-post
surveys. Potential moderators include provider age, ethnicity, race, educational level, income level, years in operation
as a FCCP, size of FCCH (number of children in care),
accept CACFP or not, and hours of training in the past year.
We will explore the mediational hypothesis, which assumes that interventions change mediators, which in
turn change outcome behaviors. We will first assess the
experimental group variable (Intervention or Comparison) with the primary outcome behaviors. We will then
link the experimental group variable with changes in the
proposed mediator (e.g., FCCP’s self-efficacy) and will
link proposed mediator with the behavioral outcome.
We will repeat these steps looking at all potential mediation relationships hypothesized in the intervention logic
model. Clearly, the proposed sample size does not provide sufficient power to test simultaneously all these
possible mediators without the risk of capitalizing on
chance. However, the information gathered from the individual mediational analyses will provide important preliminary data for generating new hypotheses regarding
the intervention’s impacts within FCCH and will guide
future intervention research.
For moderation, the GEE models described above will
be elaborated by including main effects and interactions
with experimental condition of putative moderators of
the treatment effect, i.e., provider demographic variables.
The additional model terms will allow us to test whether
these moderating variables were related to changes in
outcomes from baseline to 8 or 12 months, and, further,
whether these effects differed by treatment.
Dissemination

Upon completion of the Healthy Start Trial, investigators will communicate the results of the trial with the
FCCP participating in the trial and more broadly to the
FCCP communities of RI and MA through public presentations and discussions. Data will be also published
in professional journals. In all dissemination, participating FCCP will not be identified individually; only aggregated data will be presented. Healthy Start data and
materials will be made available upon request when
reporting and publications have been completed.

Discussion
Healthy Start is an ongoing cluster randomized trial to
study the efficacy of an innovative multicomponent
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intervention to improve the nutrition and physical activity environments of FCCH and the diet and physical activity of the preschool children cared for in these FCCH.
This study builds on the previous work of our research
team, which improves the likelihood of success. We have
recently documented concerning nutrition and physical
activity behaviors of children attending child care in
Rhode Island [61, 62], as well as expressed the need for
interventions by family child care providers [59, 62]. We
have also created the Healthy Start intervention based
on lessons learned from previous successful, individually
tailored interventions [104–108], especially those focused on children’s food and physical activity [63, 109].
In addition, the design of the intervention and evaluation measures are based on previous work by
Co-Investigator, DW [57, 58].
Healthy Start moves the field forward for obesity prevention interventions in child care settings. Few rigorous
intervention studies addressing obesity prevention have
been conducted in child care settings [110–122]; and
most of this previous work has been conducted in centers, not in FCCH. Published intervention studies have
not included FCCH, which represent 13% of the spaces
available for care in Rhode Island for pre-school aged
children and FCCP care for 1.6 million children in the
U.S. [123, 124] Only one other randomized controlled
trial is currently evaluating an obesity prevention intervention in FCCH [57, 58].
Furthermore, no previously published intervention studies have focused on Spanish speaking child care providers
in the US. Our study is reaching a largely Hispanic population of FCCP, including Spanish-speaking FCCP, which
have never before been included in intervention studies.
Given the obesity disparities observed between Hispanic
and non-Hispanic children, reaching providers that care
for Hispanic children with obesity prevention interventions is important to reducing such disparities.
Healthy Start also informs the field of obesity interventions in child care settings because of its multicomponent intervention that includes a combination of
intervention components not yet been tested in child
care settings. The interventions involve: tailored written
materials, videos, support coaching using brief MI, and
community gatherings. Previous studies in child care
have focused on intervention strategies such as food service [112, 114, 120] and curriculum changes [113, 122];
interventions directed toward center-based teachers,
such as in-person training [110, 116, 125], non-tailored
written materials [116, 119, 122, 125], academic detailing
[119], and other types of technical assistance, and strategies that included parent and teacher modeling [121].
Many previous interventions in child care centers have
predominantly been delivered by health professionals
[57, 58, 65, 93, 94] -- an approach that has neither
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long-term sustainability nor replicability. Thus, effective,
sustainable interventions with FCCPs are needed, and
our approach, which uses lay support coaches, has significant promise. Healthy Start utilizes bicultural, community health workers as support coaches (or peer
counselors) to assist and empower FCCPs to change
their FCCH environments, which is a novel approach for
obesity prevention interventions in child care settings.
While peer counselors have previously been shown to be
effective in changing individual health behaviors in certain
populations outside of child care [126–139] and among
Hispanic populations [136–142], studies have not adequately evaluated their ability to be effective in child care
settings or in fostering environmental change, which is
our focus. Additionally, Healthy Start integrates peer
counseling with tailored written materials and videos,
which is a novel intervention strategy never before studied
in a child care setting. We have piloted this approach with
families [63, 109]; but only using tailored print materials,
not tailored videos, and not in child care settings. These
strategies have a high potential to be sustainable, replicable and widely disseminated. The proposed research will
expand our knowledge about the efficacy of this innovative approach. Overall, the intervention setting, target
population and intervention approaches are all novel. The
proposed research will move the frontier of obesity prevention research in child care forward.
Even the most rigorous study designs have limitations
that need to be acknowledged. A randomized trial requires
FCCPs to volunteer to participate in rigorous study methodologies and the study population will not be a random
sample of FCCP, so may lead to selection bias. In particular, having observers come to the home may be a factor in
the enthusiasm of providers to participate in the study
and may prevent certain providers, i.e., those who may
not meet state guidelines, from participating. Another potential limitation is that the intervention is only 8 months
long. FCCP select topics to work on each month, with a
total of 8 topics addressed over the entire intervention,
but they are not exposed to all the topics. Thus, they may
not receive all of the information they need to make comprehensive changes to the nutrition and physical activity
environment of their FCCH.
However, the strengths of Healthy Start should also be
considered. Extensive formative research informed the
development of the multicomponent intervention, which
is well grounded in behavioral theory and in the culture
of FCCH. The intervention utilizes a combination of
well-proven traditional, as well as innovative approaches
and will be evaluated using a combination of measures
including self-report and observational measures of
FCCP practices and the environment of the FCCH as
well as objective measures of children’s diet, physical activity and weight in a cluster randomized trial, which is
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the most rigorous research design. Extensive process
evaluation will also be conducted, which will help to explain the trial results as well as to inform future intervention studies.

Conclusions
Thus, the Healthy Start/Comienzos Sanos intervention
has a high likelihood of being efficacious and has the potential to be replicated and widely disseminated throughout the US, where improvements in the child care
environment are a high priority.
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during the Healthy Start/Comienzos Sanos study. (DOCX 1785 kb)
Abbreviations
ANCOVA: Analysis of Co-Variance; BMI: Body mass index; CACFP: Child and
Adult Care Food Program; CDC: Centers for Disease Control; CT: Connecticut;
DARN: Desire, Ability, Reason, Need; DOCC: Dietary Observation in Child Care;
DVD: Digital video disc; EPAO: Environment and Policy Assessment and
Observation; FCCH: Family child care home; FCCP: Family child care provider;
GEE: Generalized estimating equation; HEI: Healthy Eating Index;
MA: Massachusetts; ME: Motivational enhancement; MI: Motivational
interviewing; MN: Minnesota; NAP SACC: Nutrition and Physical Activity SelfAssessment for Child Care; NCC: Nutrition Coordinating Center;
NDSR: Nutrition Data System for Research; NHANES: National Health and
Nutrition Examination Survey; PA: Physical activity; RI: Rhode Island;
SAS: Statistical Analysis Software; SCT: Social Cognitive Theory;
SNAP: Supplemental Nutrition Assistance Program; UNC: University of North
Carolina; US: United States; WIC: Special Supplement for Women, Infants and
Children
Acknowledgements
The authors would like to acknowledge the following individuals for their
help with the study and/or with the preparation of this manuscript: Ready to
Learn Providence, Children’s Friend, Family Childcare Homes of Rhode Island,
Hilda Castillo, Viveka Ayala-Heredia, Ashanti Avalos, Ernestine Jennings,
Noereem Mena, Susan Donovan, Erica Collins, Family Child Care Providers
and families.
Funding
National Institutes of Health- National Heart, Lung, Blood Institute, National
Institutes of Health, HL123016. This funding body had no role in the design
of the study and collection, analysis, and interpretation of data and in writing
the manuscript.
Availability of data and materials
The final data will be available after the Healthy Start clinical trial is completed
and the appropriate reporting and publication of main findings is completed.
Authors’ contributions
PMR and KMG are Principal Investigators; AT and DSW are Co-Investigators;
VP is the Project Manager; LD is the Data Manager; NM is a doctoral student;
KM was an undergraduate and masters student; PMR was principally responsible
for drafting and editing, with all other authors contributing in revising it critically
for important intellectual content; PMR, KMG and AT all participated in the
concept and design of the study; VP, KM, DSW, NM, LD all participated in
acquisition and/or interpretation of data. All authors approved of the final version
of the paper for publication, and agree both to be personally accountable for
their own contributions and to ensure that questions related to the accuracy or

Risica et al. BMC Public Health

(2019) 19:419

integrity of any part of the work, even ones in which the author was not
personally involved, are appropriately investigated, resolved, and the
resolution documented in the literature.
Ethics approval and consent to participate
The Institutional Review Boards of Brown University, University of Rhode Island
and University of Connecticut approved all study procedures and materials.
Participating family child care providers provided signed consents. Parents of
children participating provided signed consents. No data is included in this
manuscript.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests. DW is a listed
Section Editor for BMC Public Health and they had no role in the peer review
process of this submission.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Center for Health Equity Research, Brown University School of Public Health,
Providence, RI 02912, USA. 2Department of Behavioral and Social Sciences,
Brown University School of Public Health, Providence, RI 02912, USA.
3
Department of Nutrition and Food Sciences, University of Rhode Island,
Kingston, RI 02881, USA. 4Department of Nutrition, Gillings School of Global
Public Health, University of North Carolina, Chapel Hill, NC 27599-7461, USA.
5
Department of Human Development and Family Studies, University of
Connecticut, Storrs, CT 06269, USA. 6Institute for Collaboration in Health,
Interventions and Policy, University of Connecticut, Storrs, CT 06269, USA.
Received: 16 October 2018 Accepted: 26 March 2019

References
1. Ogden CL, Flegal KM, Carroll MD, Johnson CL. Prevalence and trends in
overweight among US children and adolescents, 1999–2000. JAMA. 2002;
288(14):1728–32.
2. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM.
Prevalence of overweight and obesity in the United States, 1999–2004.
JAMA. 2006;295(13):1549–55.
3. Ogden CL, Carroll MD, Flegal KM. High body mass index for age among US
children and adolescents, 2003–2006. JAMA. 2008;299(20):2401–5.
4. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity and trends in
body mass index among US children and adolescents, 1999–2010. JAMA.
2012;307(5):483–90.
5. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of childhood and adult
obesity in the United States, 2011–2012. JAMA. 2014;311(8):806–14.
6. Skinner AC, Ravanbakht SN, Skelton JA, Perrin EM. Armstrong SC. Prevalence
of Obesity and Severe Obesity in US Children, 1999-2016. Pediatrics. 2018;
141(3).
7. Cunningham SA, Kramer MR, Narayan KM. Incidence of childhood obesity in
the United States. N Engl J Med. 2014;370(5):403–11.
8. Hruby A, Manson JE, Qi L, et al. Determinants and consequences of obesity.
Am J Public Health. 2016;106(9):1656–62.
9. Renehan AG, Soerjomataram I. Obesity as an avoidable cause of Cancer
(attributable risks). In: Recent results in cancer research. Fortschritte der
Krebsforschung. Progres dans les recherches sur le cancer, vol. 208; 2016. p.
243–56.
10. Program IfaHW. Burden of Obesity in Rhode Island. Providence, RI 2013.
11. Timmons BW, Naylor PJ, Pfeiffer KA. Physical activity for preschool children-how much and how? Can J Public Health. 2007;98(Suppl 2):S122–34.
12. Story M, Kaphingst KM, French S. The role of child care settings in obesity
prevention. Futur Child. 2006;16(1):143–68.
13. Mullen M, Shield J. Childhood and adolescent overweight: the health
professional’s guide to identification, treatment, and prevention. Chicago:
American Dietetic Association; 2004.

Page 17 of 20

14. Koplan J. Preventing childhood obesity: health in the balance. 2nd print ed.
Washington, D.C: National Academies Press; 2005.
15. Mokdad AH, Serdula MK, Dietz WH, Bowman BA, Marks JS, Koplan JP. The
spread of the obesity epidemic in the United States, 1991–1998. J Am Med.
1999;282(16):1519–22.
16. Pollak KI, Ostbye T, Alexander SC, et al. Empathy goes a long way in weight
loss discussions. J Fam Pract. 2007;56(12):1031–6.
17. Must A, Spadano J, Coakley EH, Field AE, Colditz G, Dietz WH. The disease
burden associated with overweight and obesity. JAMA. 1999;282(16):1523–9.
18. Freedman DS, Dietz WH, Srinivasan SR, Berenson GS. The relation of
overweight to cardiovascular risk factors among children and adolescents:
the Bogalusa heart study. Pediatrics. 1999;103(6 Pt 1):1175–82.
19. Dietz WH. Health consequences of obesity in youth: childhood predictors of
adult disease. Pediatrics. 1998;101(3 Pt 2):518–25.
20. Daniels SR. The consequences of childhood overweight and obesity. Futur
Child. 2006;16(1):47–67.
21. Barlow SE. Expert committee recommendations regarding the prevention,
assessment, and treatment of child and adolescent overweight and obesity:
summary report. Pediatrics. 2007;120(Suppl 4):S164–92.
22. Graf C, Koch B, Kretschmann-Kandel E, et al. Correlation between BMI,
leisure habits and motor abilities in childhood (CHILT-project). Int J Obes
Relat Metab Disord. 2004;28(1):22–6.
23. Proctor MH, Moore LL, Gao D, et al. Television viewing and change in body
fat from preschool to early adolescence: The Framingham Children’s Study.
Int J Obes Relat Metab Disord. 2003;27(7):827–33.
24. McGinnis J, Gottman J, Kraak V. Institute of Medicine. Committee on Food
Marketing and the Diets of Children and Youth. Food Marketing to Children and
Youth: Threat or Opportunity? Washington, DC: National Academies Press; 2006.
25. Guenther PM, Dodd KW, Reedy J, Krebs-Smith SM. Most Americans eat
much less than recommended amounts of fruits and vegetables. J Am Diet
Assoc. 2006;106(9):1371–9.
26. Kranz S, Hartman T, Siega-Riz AM, Herring AH. A diet quality index for
American preschoolers based on current dietary intake recommendations and
an indicator of energy balance. J Am Diet Assoc. 2006;106(10):1594–604.
27. Kranz S, Mitchell DC, Smiciklas-Wright H, Huang SH, Kumanyika SK, Stettler
N. Consumption of recommended food groups among children from
medically underserved communities. J Am Diet Assoc. 2009;109(4):702–7.
28. Nicklas TA, Baranowski T, Cullen KW, Berenson G. Eating patterns, dietary
quality and obesity. J Am Coll Nutr. 2001;20(6):599–608.
29. Bornstein DB, Beets MW, Byun W, McIver K. Accelerometer-derived physical
activity levels of preschoolers: a meta-analysis. J Sci Med Sport. 2011;14(6):
504–11.
30. Pate RR, McIver K, Dowda M, Brown WH, Addy C. Directly observed physical
activity levels in preschool children. J Sch Health. 2008;78(8):438–44.
31. Trost SG, Messner L, Fitzgerald K, Roths B. Nutrition and physical activity
policies and practices in family child care homes. Am J Prev Med. 2009;
37(6):537–40.
32. Rideout VJ, Foehr UG, Roberts DF, Brodie M. Kids and media @ the new
millenium: a comprehensive national analysis of children’s media use. 1999.
Available at: https://www.kff.org/hivaids/report/kids-media-the-newmillennium/.
33. American Academy of Pediatrics. Children, adolescents, and television.
Pediatrics. 2001;107(2):423–6.
34. Johnson RK. Changing eating and physical activity patterns of US children.
Proc Nutr Soc. 2000;59(2):295–301.
35. Rhode Island Department of Education. School Accountability for Learning
and Teaching (SALT). 2004; http://www.infoworks.ride.uri.edu/2004/.
36. Certain LK, Kahn RS. Prevalence, correlates, and trajectory of television
viewing among infants and toddlers. Pediatrics. 2002;109(4):634–42.
37. Fairclough SJ, Boddy LM, Hackett AF, Stratton G. Associations between children's
socioeconomic status, weight status, and sex, with screen-based sedentary
behaviours and sport participation. Int J Pediatr Obes. 2009;4(4):299–305.
38. Carson V, Spence JC, Cutumisu N, Cargill L. Association between
neighborhood socioeconomic status and screen time among pre-school
children: a cross-sectional study. BMC Public Health. 2010;10:367.
39. Carver A, Timperio A, Crawford D. Playing it safe: the influence of
neighbourhood safety on children’s physical activity—a review. Health
Place. 2008;14(2):217–27.
40. Tandon PS, Zhou C, Sallis JF, Cain KL, Frank LD, Saelens BE. Home environment
relationships with children's physical activity, sedentary time, and screen time
by socioeconomic status. Int J Behav Nutr Phys Act. 2012;9:88.

Risica et al. BMC Public Health

(2019) 19:419

41. Shimakawa T, Sorlie P, Carpenter MA, et al. Dietary intake patterns and
sociodemographic factors in the atherosclerosis risk in communities study.
ARIC Study Investigators. Prev Med. 1994;23(6):769–80.
42. Casagrande SS, Wang Y, Anderson CB, Gary T. Have Americans increased
their fruit and vegetable intake? The trends between 1988 and 2002. Am J
Prev Med. 2007;32(4):257–63.
43. Kant AK, Graubard BI. Secular trends in the association of socioeconomic position with self-reported dietary attributes and biomarkers
in the US population: National Health and nutrition examination survey
(NHANES) 1971-1975 to NHANES 1999-2002. Public Health Nutr. 2007;
10(2):158–67.
44. Harnack L, Walters SA, Jacobs DR Jr. Dietary intake and food sources of
whole grains among US children and adolescents: data from the 1994-1996
continuing survey of food intakes by individuals. J Am Diet Assoc. 2003;
103(8):1015–9.
45. Hinkley T, Salmon J, Okely AD, Crawford D, Hesketh K. Preschoolers’ physical
activity, screen time, and compliance with recommendations. Med Sci
Sports Exerc. 2012;44(3):458–65.
46. Benjamin SE, Rifas-Shiman SL, Taveras EM, et al. Early child care and
adiposity at ages 1 and 3 years. Pediatrics. 2009;124(2):555–62.
47. Larson N, Ward DS, Neelon SB, Story M. What role can child-care settings
play in obesity prevention? A review of the evidence and call for research
efforts. J Am Diet Assoc. 2011;111(9):1343–62.
48. Larson N, Ward D, Neelon B, Story M. Preventing obesity among preschool
children: how can child-care settings promote healthy eating and physical
activity? Princeton. Robert Wood Johnson Foundation; 2011.
49. Ward DS, Benjamin SE, Ammerman AS, Ball SC, Neelon BH, Bangdiwala SI.
Nutrition and physical activity in child care - results from an environmental
intervention. Am J Prev Med. 2008;35(4):352–6.
50. McGuire S. Institute of Medicine (IOM) early childhood obesity prevention
policies. Washington, DC: The National Academies Press; 2011. Adv Nutr.
2012;3(1):56–7.
51. Position of the American Dietetic Association: benchmarks for nutrition
programs in child care settings. J Am Diet Assoc. 2005;105(6):979–86.
52. Ward DS, Vaughn A, Story M. Expert and stakeholder consensus on priorities
for obesity prevention research in early care and education settings. Child
Obes. 2013;9(2):116–24.
53. Hayman LL, Williams CL, Daniels SR, et al. Cardiovascular health promotion
in the schools: a statement for health and education professionals and child
health advocates from the Committee on Atherosclerosis, Hypertension,
and Obesity in Youth (AHOY) of the Council on Cardiovascular Disease in
the Young, American Heart Association. Circulation. 2004;110(15):2266–75.
54. Promoting Good Nutrition and Physical Activity in Child-Care Settings
Research Brief, Robert Wood Johnson Foundation Healthy Eating Research
Brief. 2007. Available at: https://healthyeatingresearch.org/research/
promoting-good-nutrition-and-physical-activity-in-child-care-settings-aresearch-brief/. Accessed 31 Mar 2019.
55. Children under age 6 in family-based childcare (Percent) – 2007. http://
datacenter.kidscount.org/data/acrossstates/Rankings.aspx?ind=109. Accessed
31 Mar 2019.
56. Ball SC, Benjamin SE, Ward DS. Dietary intakes in North Carolina child-care
centers: are children meeting current recommendations? J Am Diet Assoc.
2008;108(4):718–21.
57. Ostbye T, Mann CM, Vaughn AE, et al. The keys to healthy family child care
homes intervention: study design and rationale. Contemp Clin Trials. 2015;
40:81–9.
58. Mann CM, Ward DS, Vaughn A, et al. Application of the Intervention
Mapping protocol to develop Keys, a family child care home intervention to
prevent early childhood obesity. BMC Public Health. 2015;15:1227.
59. Tovar A, Mena NZ, Risica P, Gorham G, Gans KM. Nutrition and physical
activity environments of home-based child care: What Hispanic providers
have to say. Child Obes. 2015;11(5):521–9.
60. Lanigan JDP. The Relationship between Practices and Child Care Providers’
Beliefs Related to Child Feeding and Obesity Prevention. J Nutr Educ Behav.
2012;44(6):521–9.
61. Risica P, Amin S, Ankoma A, Lawson E. The food and activity environments
of childcare centers in Rhode Island: A directors’ survey. BMC Nutr. 2016;
2(41):1–13.
62. Tovar A, Risica P, Mena N, Lawson E, Ankoma A, Gans KM. An assessment of
nutrition practices and attitudes in family child-care homes: implications for
policy implementation. Prev Chronic Dis. 2015;12:E88.

Page 18 of 20

63. Keita AD, Risica PM, Drenner KL, Adams I, Gorham G, Gans KM. Feasibility
and acceptability of an early childhood obesity prevention intervention:
results from the healthy homes, healthy families pilot study. J Obes. 2014;
2014:378501.
64. Ward DS, Mazzucca S, McWilliams C, Hales D. Use of the Environment and
Policy Evaluation and Observation as a Self-Report Instrument (EPAO-SR) to
measure nutrition and physical activity environments in child care settings:
validity and reliability evidence. Int J Behav Nutr Phys Act. 2015;12:124.
65. Benjamin SE, Ammerman A, Sommers J, Dodds J, Neelon B, Ward DS.
Nutrition and physical activity self-assessment for child care (NAP SACC):
results from a pilot intervention. J Nutr Educ Behav. 2007;39(3):142–9.
66. Vaughn AE, Mazzucca S, Burney R, et al. Assessment of nutrition and
physical activity environments in family child care homes: modification and
psychometric testing of the Environment and Policy Assessment and
Observation. BMC Public Health. 2017;17(1):680.
67. Ball SC, Benjamin SE, Ward DS. Development and reliability of an
observation method to assess food intake of young children in child care. J
Am Diet Assoc. 2007;107(4):656–61.
68. Erinosho TO, Ball SC, Hanson PP, Vaughn AE, Ward DS. Assessing foods
offered to children at child-care centers using the healthy eating Index2005. J Acad Nutr Diet. 2013;113(8):1084–9.
69. Frank GC. Taking a bite out of eating behavior: food records and food
recalls of children. J Sch Health. 1991;61(5):198–200.
70. Mertz W. Food intake measurements: is there a “gold standard”? J Am Diet
Assoc. 1992;92(12):1463–5.
71. Simons-Morton BG, Baranowski T. Observation in assessment of children's
dietary practices. J Sch Health. 1991;61(5):204–7.
72. Cliff DP, Reilly JJ, Okely AD. Methodological considerations in using
accelerometers to assess habitual physical activity in children aged 0-5
years. J Sci Med Sport. 2009;12(5):557–67.
73. Ott AEPR, Rost SGT, Ward DS, Saunders R. The use of uniaxial and triaxial
accelerometers to measure children’s “free play” physical activity. Pediatr
Exerc Sci. 2000;12:360–70.
74. Ward DS, Evenson KR, Vaughn A, Rodgers AB, Troiano RP. Accelerometer
use in physical activity: best practices and research recommendations. Med
Sci Sports Exerc. 2005;37(11 Suppl):S582–8.
75. Simko MD, Gilbride J, Cowell C. The tools of nutrition assessment. In: Simko
MD, Cowell C, Gilbride JA, editors. Nutrition assessment: a comprehensive
guide for planning intervention. 2nd ed. Gaithersburg: Aspen Publishers;
1995. p. 55–81.
76. Anthropometry Procedures Manual. Centers for Disease Control and
Prevention; 2007. https://www.cdc.gov/nchs/data/nhanes/nhanes_07_08/
manual_an.pdf. Accessed 31 Mar 2019.
77. Sorensen G, Emmons K, Hunt MK, Johnston D. Implications of the results of
community intervention trials. Annu Rev Public Health. 1998;19:379–416.
78. Linnan LA, Sorensen G, Colditz G, Klar DN, Emmons KM. Using theory to
understand the multiple determinants of low participation in worksite
health promotion programs. Health Educ Behav. 2001;28(5):591–607.
79. McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological perspective on
health promotion programs. Health Educ Q. 1988;15(4):351–77.
80. Humpel N, Owen N, Leslie E. Environmental factors associated with adults’
participation in physical activity: a review. Am J Prev Med. 2002;22(3):188–99.
81. Sallis JF, Owen N. Ecological models of health behavior. In: Glanz K, Rimer
BK, Lewis FM, editors. Health behavior and health education : theory,
research, and practice. 3rd ed. San Francisco: Jossey-Bass; 2002. p. 462–84.
82. Stokols D. Translating social ecological theory into guidelines for
community health promotion. Am J Health Promot. 1996;10(4):282–98.
83. Sallis JF, Bauman A, Pratt M. Environmental and policy interventions to
promote physical activity. Am J Prev Med. 1998;15(4):379–97.
84. King AC, Stokols D, Talen E, Brassington GS, Killingsworth R. Theoretical
approaches to the promotion of physical activity: forging a transdisciplinary
paradigm. Am J Prev Med. 2002;23(2 Suppl):15–25.
85. Bandura A. Social foundations of thought and action: a social cognitive
theory. Englewood Cliffs: Prentice-Hall; 1986.
86. Bandura A. Social learning theory. Englewood Cliffs: Prentice-Hall; 1977.
87. Bandura A. Human agency in social cognitive theory. Am Psychol. 1989;
44(9):1175–84.
88. Alulis S, Grabowski D. Theoretical frameworks informing family-based child
and adolescent obesity interventions: A qualitative meta-synthesis. Obes Res
Clin Pract. 2017;11(6):627–39. https://doi.org/10.1016/j.orcp.2017.08.001.
Epub 2017 Aug 24. Review. PubMed PMID: 28844833.

Risica et al. BMC Public Health

(2019) 19:419

89. Baranowski T, Perry CL, Parcel GS. How individuals, environments, and
health behaviors interact: social cognitive theory. In: Glanz K, Lewis FM,
Rimer BK, editors. Health behavior and health education: theory, research
and practice. San Francisco: Jossey-Bass; 2002. p. 246–79.
90. Markland D, Ryan RM, Tobin VJ, Rollnick S. Motivational interviewing and
self-determination theory. J Soc Clin Psychol. 2005;24(6):811–31.
91. Vansteenkiste M, Sheldon KM. There’s nothing more practical than a good
theory: integrating motivational interviewing and self-determination theory.
Brit J Clin Psychol. 2006;45:63–82.
92. Martino S, Ball SA, Nich C, Frankforter TL, Carroll KM. Community program
therapist adherence and competence in motivational enhancement
therapy. Drug Alcohol Depend. 2008;96(1–2):37–48.
93. Ammerman AS, Ward DS, Benjamin SE, et al. An intervention to promote
healthy weight: Nutrition and Physical Activity Self-Assessment for Child
Care (NAP SACC) theory and design. Prev Chronic Dis. 2007;4(3):A67.
94. Benjamin SE, Neelon B, Ball SC, Bangdiwala SI, Ammerman AS, Ward DS.
Reliability and validity of a nutrition and physical activity environmental selfassessment for child care. Int J Behav Nutr Phys Act. 2007;4:29.
95. Montag JL, Jones MN, Smith LB. The words children hear: picture books and
the statistics for language learning. Psychol Sci. 2015;26(9):1489–96.
96. Rockets R. http://www.readingrockets.org/research. Accessed 21 Jan 2018.
97. Whitehurst GJ. Dialogic reading: an effective way to read to preschoolers.
http://bpsassets.weebly.com/uploads/9/9/3/2/9932784/dialogic_reading_
an_effective_way_to_read_to_preschoolers__reading_rockets.pdf. Accessed
31 Mar 2019.
98. Bower JK, Hales DP, Tate DF, Rubin DA, Benjamin SE, Ward DS. The
childcare environment and children's physical activity. Am J Prev Med. 2008;
34(1):23–9.
99. Actigraph Corporation. https://actigraphcorp.com/health-research/.
Accessed 31 Mar 2019.
100. Butte NF, Wong WW, Lee JS, Adolph AL, Puyau MR, Zakeri IF. Prediction of
energy expenditure and physical activity in preschoolers. Med Sci Sports
Exerc. 2014;46(6):1216–26.
101. Freedson PS, Melanson E, Sirard J. Calibration of the computer science and
applications, Inc. accelerometer. Med Sci Sports Exerc. 1998;30(5):777–81.
102. Benjamin-Neelon SE, Vaughn AE, Tovar A, Ostbye T, Mazzucca S, Ward DS.
The family child care home environment and children's diet quality.
Appetite. 2018;126:108–13.
103. Defining Childhood Obesity. 2016. https://www.cdc.gov/obesity/childhood/
defining.html. Accessed 22 Apr 2018.
104. Gans KM, Risica PM, Dulin-Keita A, et al. Innovative video tailoring for dietary
change: final results of the Good for you! cluster randomized trial. Int J
Behav Nutr Phys Act. 2015;12:130.
105. Gans K, et al. Tailoring nutrition education for low income audiences: final
results of your healthy life/Su Vida Saludable. Boston: International Society
for Behavioral Nutrition and Physical Activity Conference; 2006.
106. Gans KM, Risica PM, Dulin-Keita A, Dawood M, Strolla L. Innovative Video
Tailoring for Dietary Change: Final Results of the Good for You! Cluster
Randomized Trial. Int J Behav Nutr Phys Act. 2015;12:130.
107. Eaton CB, Hartman SJ, Perzanowski E, et al. A randomized clinical trial of a
tailored lifestyle intervention for obese, sedentary, primary care patients.
Ann Fam Med. 2016;14(4):311–9.
108. Risica PM, Gavarkovs A, Parker DR, Jennings E, Phipps M. A tailored video
intervention to reduce smoking and environmental tobacco exposure
during and after pregnancy: rationale, design and methods of Baby's
breath. Contemp Clin Trials. 2017;52:1–9.
109. Gans K, Montes Y, Gorham G, Risica P. Healthy homes healthy families:
preliminary results of a pilot study to prevent obesity in 2-5 year old
children from low income families. Ghent: Poster presentation at
International Society for Behavioral Nutrition and Physical Activity; 2013.
110. Hollar TL, Cook N, Natale R, Quinn D, Phillips T, DeLucca M. Training early childcare
providers in evidence-based nutrition strategies can help improve nutrition policies
and practices of early childcare centres serving racially and ethnically diverse
children from low-income families. Public Health Nutr. 2017;13:1–10.
111. Seward K, Wolfenden L, Finch M, et al. Multistrategy childcare-based
intervention to improve compliance with nutrition guidelines versus usual
care in long day care services: a study protocol for a randomised controlled
trial. BMJ Open. 2016;6(6):e010786.
112. Seward K, Wolfenden L, Finch M, et al. Improving the implementation of
nutrition guidelines in childcare centres improves child dietary intake:

Page 19 of 20

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.
125.

126.
127.
128.

129.

130.

131.

132.

133.

findings of a randomised trial of an implementation intervention. Public
Health Nutr. 2018;21(3):607–17.
Wolfenden L, Wiggers J, Morgan P, et al. A randomised controlled trial of
multiple periods of outdoor free-play to increase moderate-to-vigorous
physical activity among 3 to 6 year old children attending childcare: study
protocol. BMC Public Health. 2016;16:926.
Yoong SL, Grady A, Wiggers J, et al. A randomised controlled trial of an
online menu planning intervention to improve childcare service adherence
to dietary guidelines: a study protocol. BMJ Open. 2017;7(9):e017498.
Ajja R, Beets MW, Chandler J, Kaczynski AT, Ward DS. Physical activity and
healthy eating environmental audit tools in youth care settings: a
systematic review. Prev Med. 2015;77:80–98.
Belanger M, Humbert L, Vatanparast H, et al. A multilevel intervention to
increase physical activity and improve healthy eating and physical literacy
among young children (ages 3–5) attending early childcare centres: the
Healthy Start-Depart Sante cluster randomised controlled trial study
protocol. BMC Public Health. 2016;16:313.
Finch M, Wolfenden L, Morgan PJ, Freund M, Jones J, Wiggers J. A cluster
randomized trial of a multi-level intervention, delivered by service staff, to
increase physical activity of children attending center-based childcare. Prev
Med. 2014;58:9–16.
Finch M, Yoong SL, Thomson RJ, et al. A pragmatic randomised controlled
trial of an implementation intervention to increase healthy eating and
physical activity-promoting policies, and practices in centre-based childcare
services: study protocol. BMJ Open. 2015;5(5):e006706.
Jones J, Wyse R, Finch M, et al. Effectiveness of an intervention to facilitate the
implementation of healthy eating and physical activity policies and practices in
childcare services: a randomised controlled trial. Implement Sci. 2015;10:147.
Matwiejczyk L, McWhinnie JA, Colmer K. An evaluation of a nutrition
intervention at childcare centres in South Australia. Health Promot J Austr.
2007;18(2):159–62.
Natale R, Scott SH, Messiah SE, Schrack MM, Uhlhorn SB, Delamater A.
Design and methods for evaluating an early childhood obesity prevention
program in the childcare center setting. BMC Public Health. 2013;13:78.
Swindle T, Johnson SL, Whiteside-Mansell L, Curran GM. A mixed methods
protocol for developing and testing implementation strategies for
evidence-based obesity prevention in childcare: a cluster randomized
hybrid type III trial. Implement Sci. 2017;12(1):90.
Leaving Children to Chance: NACCRRA’s Ranking of State Small Family Child
Care Homes: 2012. National Association of Child Care Resource and Referral
Agencies; 2012. https://www.researchconnections.org/childcare/resources/
13568. Accessed 31 Mar 2019.
Laughlin L. Who’s minding the kids? Child care arrangements: Spring 2011.
Washington, DC: U.S. Census Bureau; 2013.
Iaia M, Pasini M, Burnazzi A, Vitali P, Allara E, Farneti M. An educational
intervention to promote healthy lifestyles in preschool children: a clusterRCT. Int J Obesity. 2017;41(4):582–90.
Ayala GX. Effects of a promotor-based intervention to promote physical
activity: Familias Sanas y Activas. Am J Public Health. 2011;101(12):2261–8.
Ayala GX, Elder JP, Campbell NR, et al. Longitudinal intervention effects on
parenting of the Aventuras Para Ninos study. Am J Prev Med. 2010;38(2):154–62.
Ayala GX, Vaz L, Earp JA, Elder JP, Cherrington A. Outcome effectiveness of
the lay health advisor model among Latinos in the United States: an
examination by role. Health Educ Res. 2010;25(5):815–40.
Gans K. The effectiveness of minimal contact nutrition education
approaches to lower fat intake differs by ethnicity. Paper presented at the
conference: Cardiovascular health coming together for the 21st century. San
Francisco; 1998.
Adair R, Christianson J, Wholey DR, et al. Care guides: employing nonclinical
laypersons to help primary care teams manage chronic disease. J Ambul
Care Manage. 2012;35(1):27–37.
Collinsworth A, Vulimiri M, Snead C, Walton J. Community health workers in
primary care practice: redesigning health care delivery systems to extend
and improve diabetes care in underserved populations. Health Promot
Pract. 2014;15(2 Suppl):51S–61S.
Jack HE, Arabadjis SD, Sun L, Sullivan EE, Phillips RS. Impact of community
health workers on use of healthcare Services in the United States: a
systematic review. J Gen Intern Med. 2017;32(3):325–44.
Johnson SL, Gunn VL. Community health workers as a component of the
health care team. Pediatr Clin N Am. 2015;62(5):1313–28.

Risica et al. BMC Public Health

(2019) 19:419

134. Justvig SP, Li J, Caravella G, et al. Improving adherence to care
recommendations using a community health worker (CHW) intervention
with the pediatric medical home. J Community Health. 2017;42(3):444–52.
135. Martin MA, Rothschild SK, Lynch E, et al. Addressing asthma and obesity in
children with community health workers: proof-of-concept intervention
development. BMC Pediatr. 2016;16(1):198.
136. Postma JM, Smalley K, Ybarra V, Kieckhefer G. The feasibility and
acceptability of a home-visitation, asthma education program in a rural,
Latino/a population. J Asthma. 2011;48(2):139–46.
137. Kramer MK, McWilliams JR, Chen HY, Siminerio LM. A community-based
diabetes prevention program: evaluation of the group lifestyle balance
program delivered by diabetes educators. Diabetes Educ. 2011;37(5):659–68.
138. Lawlor MS, Blackwell CS, Isom SP, et al. Cost of a group translation of the
diabetes prevention program: healthy living partnerships to prevent
diabetes. Am J Prev Med. 2013;44(4 Suppl 4):S381–9.
139. Pedley CF, Case LD, Blackwell CS, Katula JA, Vitolins MZ. The 24-month
metabolic benefits of the healthy living partnerships to prevent diabetes: A
community-based translational study. Diabetes Metab Syndr. 2018;12(3):
215–20.
140. Balcazar H, Alvarado M, Cantu F, Pedregon V, Fulwood R. A promotora de
salud model for addressing cardiovascular disease risk factors in the USMexico border region. Prev Chronic Dis. 2009;6(1):A02.
141. Ingram M, Torres E, Redondo F, Bradford G, Wang C, O’Toole ML. The
impact of promotoras on social support and glycemic control among
members of a farmworker community on the US-Mexico border. Diabetes
Educ. 2007;33(Suppl 6):172S–8S.
142. Nuno T, Martinez ME, Harris R, Garcia F. A Promotora-administered group
education intervention to promote breast and cervical cancer screening in
a rural community along the U.S.-Mexico border: a randomized controlled
trial. Cancer Causes Control. 2011;22(3):367–74.

Page 20 of 20

